INTEGRATED CIRCUIT PACKAGING SYSTEM WITH INTERPOSER AND
METHOD OF MANUFACTURE THEREOF TECHNICAL FIELD The present
invention relates generally to an integrated circuit packaging system, and
more particularly to an integrated circuit packaging system with an interposer.
BACKGROUND ART Increased miniaturization of components, greater
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lower cost are ongoing goals of the computer industry. Semiconductor
package structureMEsriOuEQd MXIACTEREWHERE X ion, to increase
the density of the components that are packaged therein while decreasing
the sizes of the products that are made therefrom. This is a response to
continually increasing demanq%cq%\}m%mﬁ and communication products
for ever-reduced sizes, thicknesses, and costs along with ever-increasing
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particularly noteworthy, for example, in portable information and
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headsets, personal data assistants ("PDA's"), camcorders, notebook
computers, and so forth. All of these devices continue to be made smaller
and thinner to improve their B&Qfﬁﬁpwgﬂﬁgly, large-scale IC ("LSI")
packages that are incorporat Rg(jmto these devices are required to be made

smallBFEAE thRHERUFASE kb GBI i afiSAL tRAT S Mse KR Yrofeitipagtted
citeqisreé Tasi, tmgiemmmasﬂearaddthmr astwed. Mariyecgpaienifotial computer

m?% im%‘% GLOL L 9 %%%%%ﬁﬁe%@o%ﬁﬁg ] Qﬁv‘é"&%r%@al%elﬁ"&%ﬁfi"i%{%n to

ed into a package with a resin, such as an epoxy mold
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include package level stacking or package on package (POP). Conventional

°ba a‘i'&égod’oﬁﬁﬂuﬁ%@%ﬂﬂcﬂ%‘é"tr@?ﬁ’&‘ﬁ%&&?%ﬁﬁ‘é&&? alfioh 8?55{’éséﬁ%u|"’é’rﬁlg%(§ts
alfarg oiticosts- ﬂexdalm;@pﬁjfmhabl& manufacturing. Thus a need still remains

for anrjpregrated g rc%%ﬁafg Aging SYRismpIoMdin h'%@rt&:%i‘aﬁllec% B g, Jor

cost manufacturlng and reduced size. In view of the ever-incre sing nee

xRl G ABROAAB ¢ POV e@mé@M§ﬁﬁ@mé@§iﬁgwl@rmﬁeﬂqMﬂaﬂme?shBédS-
rfQUBMiarl fhese RIRRIBMSHelovigvueh thesR¥RI NCIERLIRY, COMMEHRIA! notebook

cgrcr)lrpnlrt)e:ergltlgsdpsrg ngg{leSA?il%rf] hvevs!ghdevwes continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale IC (“LSI”’) packages that are incorporated
into these devices are required to be made smaller and thinner. The package configurations
that house and protect LSI require them to be made small and thinner as well.

Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. Numerous package approaches stack multiple integrated circuit dice or package
in package (PIP) or a combination. Other approaches include package level stacking or
package on package (POP). Conventional packages combined with the trend towards
miniaturization create challenges for low cost, flexible, and reliable manufacturing.

Thus, a need still remains for an integrated circuit packaging system providing high

connectivity, low cost manufacturing, and reduced size. In view of the ever-increasing need

to save costs and improve efficiencies, it is increasingly critical that answers be found to
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growing consumer expectations and the diminishing opportunities for

meaningful product differentiation in the marketplace, it is critical that

answers be found for these problems. Additionally, the need to reduce costs,

improve efficiencies and performance, and meet competitive pressures adds
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developments have not taught or suggested any solutions and, thus,
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attaching a lower integrated circdit, avm%a irst through via, over
arrEr trghererppRldinst through via coupled to the substrate; mounting a
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passive device, over the lower integrated circult with the interposer through
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tHoaw gllads@anadrthrough via, over the pre-formed interposer; and forming an
encapsulation over the upper integrated circuit and the pre-formed interposer.
The present invention provides an integrated circuit packaging system,

including: a substrate DASOWOS RENCR GBI IBIVERAWDNY a first through via,
over the substrate with the first through via coupled to the substrate; a
pre-farmegtdrter posartidrapgides intergbsérothrongfastiacant an imtegretbdircuit
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via coupléd to the first through Via; an upper integrated circuit, having a
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. embodjments of the invention have other steps or elements in addition to or
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integrete et HEBKARIRLY Systern IRteSiredeiibUlitACLiBg the!predasivding: a
SUBVERLOR lower integrated circuit, having a first through via, over the substrate with the
first through via coupled to the substrate; a pre-formed interposer, having an interposer
through via and an integrated passive device, over the lower integrated circuit with the
interposer through via coupled to the first through via; an upper integrated circuit, having a
second through via, over the pre-formed interposer; and an encapsulation over the upper
integrated circuit and the pre-formed interposer.

Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element will become apparent to those skilled

in the art from a reading of the following detailed description when taken with reference to

the accompanying drawings.



FIG. 2 is a cross-sectional view of the integrated circuit packaging system
along line 2--2 of FIG. 1. FIG. 3 is a cross-sectional view similar to FIG. 2 of
an integrated circuit packaging system in a second embodiment of the
present invention. FIG. 4 is a flow chart of a method of manufacture of an
integrated circuit pBEESIRESSRIBHON O kHE IRRAoddi¥kent of the present
invention. BEST MODE FOR CARRYING OUT THE INVENTION The
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process §te s are n%t disclofs%d in detail. The drawings showing
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descriptive convenience and are not intended to _have any other significance
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vertical” refers to a direction perpendicular to the horizontal as just defined.
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horizontal plane, as shown in the figures.

detail.

The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

The same numbers are used in all the drawing FIGs. to relate to the same elements.
The embodiments have been numbered first embodiment, second embodiment, etc. as a
matter of descriptive convenience and are not intended to have any other significance or
provide limitations for the present invention.

For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the integrated circuit, regardless of its orientation. The term

“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as



The term "on" means that there is direct contact among elements. The term
"processing" as used herein includes deposition of material or photoresist,
patterning, exposure, development, etching, cleaning, and/or removal of the
material or photoresist as required in forming a described structure. The term
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The term "forming" as used herein includes constructing, shaping and
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conductive posts. A first lower integrated circuit 208, such as an integrated
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be attached to the substrate 204. A second lower integrated circuit 210 can be mounted
above the first lower integrated circuit 208. A first through via 212 can traverse through the
first lower integrated circuit 208. A second through via 213 can traverse through the second
lower integrated circuit 210.

As an example, the first lower integrated circuit 208 and the second lower integrated
circuit 210 are shown as the same type. It is understood that the first lower integrated circuit
208 and the second lower integrated circuit 210 can be different from each other. For
example, the first lower integrated circuit 208 and the second lower integrated circuit 210 can
be formed with different technologies, different sizes, and different functionalities.

A lower integrated circuit active side 214, having active circuitry thereon, of the first

lower integrated circuit 208 can face the substrate 204. The first lower integrated circuit 208



4 can include a lower integrated circuit passive side 216 that can face away
from the substrate 204. The first lower integrated circuit 208 can include a
first device interconnect 217, such as a solder bumps, conductive bump or a
conductive post, between the lower integrated circuit active side 214 and the
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Further for illustrative purposes, the integrated circuit packaging system 100 is shown
with the contact pads 221 non-planar with the interposer horizontal sides 222, although it is
understood that the integrated circuit packaging system 100 can have a different
configuration. For example, the contact pads 221 can be planar with or extend from the
interposer horizontal sides 222

The pre-formed interposer 218 can pre-formed with a pre-attached interconnect 223,
such as a solder bump or other pre-attached conductive protrusion. The pre-formed
interposer 218 can be pre-formed with first electrical interconnects 224, such as bond wires,
ribbon bond wires, or conductive clips.

The first electrical interconnects 224 can connect between the interposer through via

219 and another of the interposer through via 219 for re-fusing or re-routing or re-switching



ribbon bond wires, or conductive clips. The first electrical interconnects 224
can connect between the interposer through via 219 and another of the
interposer through via 219 for re-fusing or re-routing or re-switching 5
functions with the pre-formed interposer 218. The first electrical interconnects
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through the first upper integrated circuit 226. The first upper integrated circuit
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syeay from the pre-formed interposer 218. The first upper integrated circuit
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218. An upper integrated circuit active side 228, having active circuitry thereon, can face the
pre-formed interposer 218. A third through via 230 can traverse through the first upper
integrated circuit 226.

The first upper integrated circuit 226 also includes an upper integrated circuit passive
side 232 that faces away from the pre-formed interposer 218. The first upper integrated
circuit 226 can be attached to the pre-formed interposer 218 by a second device interconnect
234, such as a solder bump or conductive post.

A second upper integrated circuit 236 can be mounted over the first upper integrated
circuit 226. The second device interconnect 234 can also be between the second upper
integrated circuit 236 and the first upper integrated circuit 226.

As an example, the first upper integrated circuit 226 and the second upper integrated

circuit 236 are shown as different types. It is understood that the first upper integrated circuit

226 and the second upper integrated circuit 236 can be similar or the same to each other. For



A second upper integrated circuit 236 can be mounted over the first upper

integrated circuit 226. The second device interconnect 234 can also be

between the second upper integrated circuit 236 and the first upper

integrated circuit 226. As an example, the first upper integrated circuit 226
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an external interconnect 306, such as solder balls or conductive posts. A first
solrePahtey e eicuRCsBs, such as an integrated circuit die or flip chip, can
be attacheddothencygbstbterd0d3os secand ovwee niegraiediciicus 300 Can can
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integrated circuit 310 are shown as the same type. It is understood that the
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example, the first lower integrated circuit 308 and the second lower integrated circuit 310 can
be formed with different technologies, different sizes, and different functionalities.

A lower integrated circuit active side 314, having active circuitry thereon, of the first
lower integrated circuit 308 can face the substrate 304. The first lower integrated circuit 308
can include a lower integrated circuit passive side 316 that can face away from the substrate
304. The first lower integrated circuit 308 can include a first device interconnect 317, such as
a solder bumps, conductive bump or a conductive post, between the lower integrated circuit
active side 314 and the substrate 304. As a more specific example, the first device
interconnect 317 can be between the first through via 312 and the substrate 304.

The first device interconnect 317 can be between the first lower integrated circuit 308

and the second lower integrated circuit 310. As a more specific example, the first device



lower integrated circuit 308 can face the substrate 304. The first lower
integrated circuit 308 can include a lower integrated circuit passive side 316
that can face away from the substrate 304. The first lower integrated circuit
308 can include a first device interconnect 317, such as a solder bumps,
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wWidhve Hin regrimaee ¢ivdaip3se0 3 X prebéameréerinte ipsseesst Bl Sseashbaprg-formed with

aﬂﬁiﬁlﬁ?ﬁ&@é’r HBF%E@HSPH LiCaFl iﬁ@%%&%s@%r&yﬁégﬁ? H&'E&r%ﬁ@&f%?pacitor,

_being mounted over the first lower integrated circuit 308 and the second

gL eGP IR RIS Y APEISTBRRASL iftsyiRRG  ircuit 338 can be
pre-faroneithswitiive Hheppsesfonmik fibespeienid b8ckham iy stonne iRtelipeaerith

th%lﬁt%\gglg& SIS WiEB a0 e rpeser iarough via 310%5?‘90}5‘53 rated o5 the

sjve devic ar ¢ .
passi evice éfo, SUC?‘] as a resétor, capamtror, IndrUCIiOI’, O 1orm letlerlng
ingprpaitey dhnoraraiin hkthlelbieugit pathundeostddsthativee poigaysied, ¢heuit packaging
sYHearaied qirpiit RagkeaiRO-SYRIRMAA0 iBsheumpuith D IiGrateR-RRRSIVA 8

device 320 having the same or similar cross-sectional view as the interposer
ARG SAGEIHBERD 4 A URTSIBUNLE RSO SEa R i sgrated passive
dpackagingdsyisteme3eRanhgyeiadgferent configuration. For example, the

pre'fofﬁée‘%'e‘.%é?r 0nel318 . catghave different S\}/Echgures—'att?z?é&aéem Ot Similaray,
or the safé between the n egrafea Basswe dévicé 850%and the interposer

sebhoagh vialdaobuine preddamakcintaghoder@ti8ctian pretfaniored With @re-formed
iR OURSHS LR RI CRNRGH 2R hSHGD A i SAIIRE LU R Pl Bl Sxalil G es,

conductive protrusion. The pre-formed interposer 318 can be pre-formed
rifheR HReNEERH AT REYERHMEMRE 324, such as bond wires, ribbon bond wires,

or comdugiive tipsicdinatbirsielectr it nleeonsacis 334 Garcanvedt e 319 to

abt EPSP‘a{etPr{t%ﬁgQ vig 35 t(\)/iaaiﬂ ther ot e '”&F%Q.Oéeﬁéha?tr‘?@vb’i'tc A Wetions
re-tusing or re-routing or %e-SWI cning lfunc%o%s Wlt]hl% epre-rorme
vitte fyo see- 81 81T hiatfirgesele dtrdcal Thte foshnkests @2 4ndens cwoneie ci 2 dlifferegnnnect

aPeRS Al fae JPIRIIAIGH RASHIVE dRMGE320, SHEM AR (RRINOCS RABACEP Rd Xtors,

inductors,
to form filtering circuits. The first electrical interconnects 324 can be connected to re-route

or re-switch connections to the embedded integrated circuit 338.

It has been further discovered that the present invention provides the integrated circuit
packaging system having a pre-formed interposer provides a reliable connection structure.
The inclusion of the embedded integrated circuits in the pre-formed interposer increases
reliability of the integrated circuit packaging system by eliminating separate manufacturing
steps to mount additional integrated circuits to the pre-formed interposer.

It has been yet further discovered that the present invention provides the integrated
circuit packaging system having the pre-formed interposer providing a compact footprint
from dual connectivity and increased re-routing, re-fusing, or re-switching capabilities. The

pre-formed interposer with the interposer though via along with the pre-attached



to form filtering circuits. The first electrical interconnects 324 can be

connected to re-route or re-switch connections to the embedded integrated

circuit 338. It has been further discovered that the present invention provides

the integrated circuit packaging system having a pre-formed interposer
insetrpieiesta refiside donneetieaisiyciion. atrene inefuSidpvoithhakpghwert @dckaging
syoiearaiad giewisiBHRe REerfREmed ibierpaseLinGrease figlishility Rl h grated
integrated circuit packaging system by eliminating separate manufacturing
C%f&t?s“fd’ﬁw‘ﬂﬁ?ﬁl&ﬂp&itfélﬂfaﬁaf@g‘?&téﬁ%ﬂ%m’Es%eﬁ’i%teﬁrél’i%}fﬁw%]mfé‘?ﬁé%tﬁ% both
abhas haerbykifutit gidiseave ragethaddihe Phiedant Hvaritian providescthallows re-

integrated circuit packaging s m haying the pre-formed interposer
T R R A T BB e
integreigdrmyrarBtfiuxinbe orsrelfshetarngateshmsititiescisenpresfonmdddriiestpdedrical

indthothrdRteIRGRs T tRQYaRMR RIRP il ifig pre-attached 8 interconnects
provide dual conn_ectivit%/i from above and below the integrated packagin

systefh [ APSE tRISHBHY M $78 ffeRSCUEChSoOYH Vi BFF interposer
3 egnbadageintegratetciemduiicto bs @lsetjtalingavpleditoding rstoh, tben face the

p}Q-tFo%?etc?qn?TLﬁH'st P?‘f%f’*g' ISP IRMRR; a??ﬁ( 2 Ang.Relow{ng, resTormea e,
Interposer. elirst elec rlcaf Interconnects allows re- routing, ré-fusing, or

infeghigthirsgyioBe pre-formed interposer to and from the embedded
integrated; GirapHe AN e e Stehithe RIraiatuel sHI RRCKAGINGSY stel JRGve

first electrical Interconnects also provides re-addressing capabilities. A first

Sidppar iftergratds SirduitNS el b AMEENSE oV8r theediEgRrfEdnineRssercuit

334 BaiAbeuppehdategiaiekdseunideise Side3 3 By havioghaclive €iftiitiyhnect 334,
ereon t%?n t1;ace the 9 lel-formed interposer 318. A third through via 330 can

t , I
“Hraverse’ ?6u‘é'ﬁ‘f%ﬁ’é (ﬁ(?s? u%‘SSP Ol?wttegrated circuit 326. The first upper

integratedanidomip3 A6t egsickh cliads’ 3h aap rermaatrd i Girbgifipaopive isidmated
ci3aA:386S awav frora the Reefrrmshdoternrseh 38 Jh8RHRRE second upper

_integrated circuit 326 can be attached to the pre-formed interposer 318 by a
indeaisd S rardohnbreesanteaiied d&disolder bump or conductive post.
A secsdndpgectiniggratecoatiettit3336 wah be mboitediebenddhenbingt wppebr a

integrated . circuit 326. The.second device interconpect 334 can,also be .
A i SR R R D B e
refiwiig, Secondislkiogitel inberetniEct 383nsuwihlagea BBhdawive onbbibr Hindate

3Mr§0@§iﬁg the lower integrated circuit 310, the pre-formed interposer 318, and the first
upper integrated circuit 326.

Referring now to FIG. 4, therein is shown a flow chart of a method 400 of
manufacture of an integrated circuit packaging system in a further embodiment of the present
invention. The method 400 includes: attaching a lower integrated circuit, having a first
through via, over a substrate with the first through via coupled to the substrate in a block 402;
mounting a pre-formed interposer, having an interposer through via and an integrated passive
device, over the lower integrated circuit with the interposer through via coupled to the first
through via in a block 404; attaching an upper integrated circuit, having a second through via,
over the pre-formed interposer in a block 406; and forming an encapsulation over the upper

integrated circuit and the pre-formed interposer in a block 408.



conductive clip, can connect different conduction portions of the substrate

304 for re-routing, re-fusing, or re-switching the substrate 304. An
encapsulation 302 can be over the substrate 304 covering the lower
integrated circuit 310, the pre-formed interposer 318, and the first upper
integreltedesiréuig 3msh@etedripigdroivtotFIGh EHEFRiPOR-sHBtNea Hieaapizgated,

h%faﬁy methed M&feéﬂ%!LHQFHJ&H&@&&P}%@%@WI&&H&H ne-§ %Eﬁﬂﬁng
a further embodiment of the present invention. The method 400 includes:

Ko nifgRAGRIE intBdrdted BPcukcHting it stothdiigit iy, 308r geonomically
nsibiitatenyithdhaddstithro pgtkvigngoygtankto the substrate in a block 402;
mounting.a pre-formed interpaser, having an interposer through via and a
g Ao B Rt LR bt P Ay TMEMISIoN Gk L SHBpS anc
seritsgiosed thiverdgalidransupiededuhegfirsthrougblyznin ayplook 4@4t increasing
paltasing an upper integrated circuit, having a second through via, over the
pre-formed interposer in a block 406; and forming an encapsulation over the
upper l}ﬁ%%g%’té’g’ﬁ’frc‘f%'t‘%ﬁ IRE et PR POSRHTA SBRSERAYY. fgrhse the
ste@sulting weatde andapredudidsstragéitforward, cost-effective,
uncompligaed,, ighly yersatie,and elective, cap e SHIBISINGN 8] mode, it i
unobviously imp emented y aélaptlng know technologles,pan are thus
toréwdildstsitend fhaeffisianteard weommdiicedyonm sandfaetintingsintd ketedpeigito
t}f%@@‘éﬁgl&giﬁytﬁke%nﬁ%ﬁmtﬁy @%I@g&gglae&t@hm@ Q[@&%HHQV?W!Q%%JE@ to
it valuably supports and services the historical trend of reducing costs,
CRIRFSTIhGSPsthFrE RIS MErbAIHEM parbttEs Thdal lhdothr vanrak the
itpRdtslafnibe presemdnveilianronsertartlydtuither thewstateted theompanying
agshnoloay o atieast ihe next evel While he iyantion nas been described
In coﬁjunc A With & Specific best mode, It is to be URderstood that many
alternatives, modifications, and variations will be apparent to those skilled in
the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the
scope of the included claims. All matters hithertofore set forth herein or
shown in the accompanying drawings are to be interpreted in an illustrative
and non-limiting sense. 10 What is claimed is:
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1. A method of manufacture of an integrated circuit packaging system
comprising: attaching a lower integrated circuit, having a first through via,
over a substrate with the first through via coupled to the substrate; mounting
a pre-formed interposer, having an interposer through via and an integrated
passiMedavideinesieisthe lower integrated circuit with the interposer through
via coupled to the first through via; attaching an upper integrated circuit,

havinl a seCorfBthrdugh VX SRS e Bre2forHEdr R rSHSRY: MG A ATnGYS™

caenpagspiation over the upper integrated circuit and the pre-formed

interpcgtsefl.. 2. Tlpe metfgod sdclaim.?%in .clairqv.l {Lg therﬁ:omprising bstrate with
connecting & ﬁrs‘%wéfel&ﬁ%ré‘??nt‘élﬁé‘éh’ne%vt”ﬁgeﬁmérén e tegrated passive
device and thefinteiiposgh vrcaghodso tBe Tuhstralethod as claimed in claim 1

whergig marniipe: ReRe FREPEL IMETRRSET AVEHLS IAWREINBARICH fitcsited

includes mounting an embedded integrated circuit over the lower integrated
circuit with PRSSYRBEYEEdIHREJraded Cirdireimiadir ikt ra tothn daterasip degneh
4. The methas asmkainoate fistairoldgturiber comprising connecting a first

electrigal intereonnoct between, differant types of integyated bassive deviges,
to form iarﬁ{lerﬁm citcuits. ge.g%e method as claiméd i claim T furtfier P
comprising tomeddtilgpassecodd electrical interconnect between different

portiogsahihgsuRsiRiR.BrANEthAd abseankiastiue efanintkeratedrirthibed

packaging system comprising: attaching a lower integrated circuit, having a
first througHVEPBEr a substrate with the first through via coupled to the
substgate:; mouning & pre-formed inerposer, hayino an iierposer rauah g,
via, an mtegraefe{ﬁ1 passive device, an a first electrical Intercannect. over the
cloweanintégramgcchavicanithethecintérp osen thrsuigh wid doupledesctibrfingh via.

througz via and the first electrical interconnect connected to the integrated
passi devT@é;n]fﬂthd as claimed in claim 1 wherein mounting the pre-formed interposer

over the lower integrated circuit includes mounting an embedded integrated circuit over the
lower integrated circuit with the embedded integrated circuit within the pre-formed

interposer.

4. The method as claimed in claim 1 further comprising connecting a first
electrical interconnect between different types of integrated passive devices to form filtering

circuits.

5. The method as claimed in claim 1 further comprising connecting a second

electrical interconnect between different portions of the substrate.

6. A method of manufacture of an integrated circuit packaging system
comprising:
attaching a lower integrated circuit, having a first through via, over a substrate with
the first through via coupled to the substrate;
mounting a pre-formed interposer, having an interposer through via, an integrated
passive device, and a first electrical interconnect, over the lower integrated
circuit with the interposer through via coupled to the first through via and the

first electrical interconnect connected to the integrated passive device;
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attaching an upper integrated circuit, having a second through via, over the
pre- formed interposer; forming an encapsulation over the upper integrated
circuit and the pre-formed interposer; and attaching an external interconnect
under the substrate. 7. The method as claimed in claim 6 wherein attaching
the upiseshingegratedeciviiaiaresivity tie kadoad throtightiieugyerahever the pre-
pre-formed jpigiROSELHIckIdes connecting the second through via and the
interposer through via. 8. The method as claimed in claim 6 wherein

mourlHy e aﬁ]ree%?m&li‘tﬂﬁfbﬁb‘é%e?‘eo\}‘é’P?ﬁe“P&?ﬁ’&“iﬂtéﬁF&fé&%ﬁ‘réBﬁ pre-formed

includes: mauedposea sikicon interposer. 9. The method as claimed in claim 6
where{p Cglougﬁlg%é[pn%l formeg) mtgrlpglsesr puert the lower integrated circuit

includes: 'm unting an embeddec mtegratee &ircutt over the lower integrated

circuiy with e erppeddgdniegrird Giaus W heREHIoHMed IpierResLhicd

and attachlng the upper integrated circuit, having the second through via,
CiguP forrra Hhrensbai AL %&{ﬁ@%ﬁb@.c H‘EE@?&P&BCUH% the
sédﬁ@dlﬂ@&f@ﬁh&t andheddedpotegratediciveuit. 10. The method as claimed in
claim 6 wherein attaching the upper integrated circuit includes attaching a
flip clip. 11 Thamstbodated atineditnpdeivagingessistervnobngshsiprg:famnsebstianeser

ofelaneninteaRIBAGIGHLNAYIRG first through via, over the substrate with
the first through via coupled to the substrate; a pre-formed interposer, having

an infBAYBLRE ﬂﬁé‘ﬁ@‘?ﬂ{}ﬁrﬁ?f& an integrated passive device, over the lower
mteg@ted circu vyﬂlth the | {nierpaser thr%ugp via coupled to the first through
via; an upper in egrafledscwcw havmg a second through via, over the

pre-fonmvadnintes posérraertiatarpercapser diioly weemtb@aigheirdntieigratdes circuit

and the pregfgy IMRIROSRIedlifcbRRANHIEM G%LIAMAHkIN R L AHIS

comprising a first electrical
the embedded integrated circuit within the pre-formed interposer; and

attaching the upper integrated circuit, having the second through via, over the pre-
formed interposer includes:

mounting the upper integrated circuit over the embedded integrated circuit.

10. The method as claimed in claim 6 wherein attaching the upper integrated

circuit includes attaching a flip chip.

11. An integrated circuit packaging system comprising:

a substrate;

a lower integrated circuit, having a first through via, over the substrate with the first
through via coupled to the substrate;

a pre-formed interposer, having an interposer through via and an integrated passive
device, over the lower integrated circuit with the interposer through via
coupled to the first through via;

an upper integrated circuit, having a second through via, over the pre-formed
interposer; and

an encapsulation over the upper integrated circuit and the pre-formed interposer.

12. The system as claimed in claim 11 further comprising a first electrical
interconnect between the integrated passive device and the interposer through via.
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interconnect between the integrated passive device and the interposer

through via. 12 13. The system as claimed in claim 11 wherein the

pre-formed interposer includes an embedded integrated circuit over the

lower integrated circuit. 14. The system as claimed in claim 11 further

comptising AHfrsyétaradcitinmereshmact behseanteifisedntmpdasteditser includes
aligorARd RRSSME NGRSO larbllteringy Glrauiiuld- The system as

claimed in claim 11 further comprising a second electrical interconnect

betwaen differentypentians diithedsubsikabe. 16 fiiklesysieplidscclaimmed dectrical

ifaim adwhgreln; hepresformed intgiposer includes;a f'ﬁ%tv%ﬁi:ct')ﬁglrrm filtering

ent €S 0 egrate SS1ve
Interconnect connected to the integrate p%sswep 3eV|ce; an
cigortiprising: an external interconnect under the substrate. 17. The system as
claimed in claim 16 wherein the upper integrated circuit having the second |
through viam&aétg%éssgl&%dtmo%ﬁwﬁ dBARYCEoTRE' S ifteFfIer!cctrical
irtfarooigheciviatvlén diesyiatpontaa hdimed nteiaim 16 wherein the pre-formed
interposer includes a silicon interposer. 19. The system as claimed in claim
16 wheérein:Thaesystenfasmbdhindanpdsien incivtegnan embedded integrated

CirculfRVALIRGIRWSHIIRAERIGRIGHSUL: ARd the HeRetfesAted SfGtited o the

having the second through via, over the pre-formed interposer includes: the
upper integf3tlEHAFHERIEBVR At Medded integrated circuit. 20. The system

fiathelaimgdiimgiaim 16 wherein the upper integrated circuit includes a flip
chip. 13

an external interconnect under the substrate.

17. The system as claimed in claim 16 wherein the upper integrated circuit having
the second through via includes the second through via connected to the interposer through

via.

18. The system as claimed in claim 16 wherein the pre-formed interposer includes

a silicon interposer.

19. The system as claimed in claim 16 wherein:

the pre-formed interposer includes:
an embedded integrated circuit over the lower integrated circuit; and

the upper integrated circuit, having the second through via, over the pre-formed
interposer includes:

the upper integrated circuit over the embedded integrated circuit.

20. The system as claimed in claim 16 wherein the upper integrated circuit

includes a flip chip.
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